BIOENGINEERED
2021, VOL. 12, NO. 1, 1150-1160
https://doi.org/10.1080/21655979.2021.1909951

Taylor & Francis
Taylor &Francis Group

RESEARCH PAPER

8 OPEN ACCESS W) Check for updates

MicroRNA-1269b inhibits gastric cancer development through regulating
methyltransferase-like 3 (METTL3)
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ABSTRACT

The dysregulation of microRNAs (miRNAs) expression is relevant to the progression of many
tumors. As reported, the abnormal expression of miR-1269b is pivotal in certain cancers’ progres-
sion. This work was designed to study the role and hidden mechanism of miR-1269b in gastric
cancer (GC) progression. In this work, we proved that miR-1269b was lowly expressed in GC
tissues and cell lines, which was associated with larger tumor size and lymph node metastasis.
MiR-1269b overexpression repressed the multiplication, migration and invasion of GC cells while
miR-1269b inhibition had the opposite effects. Methyltransferase-like 3 (METTL3) was identified as
the direct target of miR-1269b in GC cells, and its overexpression reversed the inhibitory effect of
transfection of miR-1269b mimics on GC cell viability, migration and invasion. On all accounts,
these data indicated that miR-1269b inhibits GC progression via targeting METTL3.
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Introduction mortality of GC are steadily declining [3].
However, due to tumor metastasis and recur-
rence, the overall 5-year survival rate of GC
patients is still lower than 29% [4]. It is vital
to delve into the potential molecular mechan-
ism of GC progression and develop more effec-
tive treatments.

MicroRNA (miRNA), recognized as a single-
stranded small RNA with a length of about 22xt, is
highly conserved in evolution and can partake in
diverse vital biological processes such as cell growth,
differentiation, apoptosis and angiogenesis [5,6]. The

Gastric cancer (GC) is one of the most prevail-
ing malignancies of the digestive system and
a leading cause of cancer-related deaths in the
globe [1]. Around 50% of GC patients in the
world are distributed in East Asia, and the
incidence of GC in China is about 6 times
that of the United States, leading to huge eco-
nomic and public health burden [2]. In recent
years, as new strategies for diagnosis and treat-
ment of GC evolves, the morbidity and
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abnormal expression of miRNA contributes to cancer
progression [7]. Many studies have shown that abnor-
mally expressed miRNAs feature prominently in GC
progression [8,9]. For instance, miR-532 is highly
expressed in GC, and it can promote migration and
invasion of GC cells by targeting NKD1 [8]; miR-4268
inhibits GC cell multiplication by negatively regulating
Rab6B expression and inhibiting AKT/JNK signaling
pathway [9]; miR-1269b is reported to be highly
expressed in various human tumors (such as hepato-
cellular carcinoma and non-small cell lung cancer),
which is relevant to the multiplication, metastasis and
drug resistance of tumor cells [10,11]. Instead, the role
of miR-1269b in GC is still inconclusive.

N6—methyl adenosine (m6A) is the most
abundant and prevalent epigenetic modification
of mRNA in mammals. It is reported that there
are nearly 7600 mRNAs and more than 300
non-coding RNAs modified by m6A in human
[12]. m6A is a dynamically reversible RNA
methylation modification that is co-regulated
by the methyltransferase [methyltransferase-
like 3 (METTL3), WTAP, METTL14] complex,
demethylases (FTO, ALKBH5) and the corre-
sponding reading proteins (YTHDF, YTHDC)
[13]. METTL3 has been proved to be markedly
highly expressed in lung cancer, liver cancer
and GC, and is involved in regulating the pro-
gression of tumors [14-16]. However, how
METTL3 works in GC remains inconclusive.

In the present study, miR-1269b expression was
found to be down-regulated in GC through micro-
array analysis. In addition, miR-1269b was
unveiled to have a binding site with METTL3
3XUTR. Therefore, we hypothesized that miR-
1269b could play a key role in GC progression by
targeting and regulating METTL3. This study was
executed to investigate the expression and clinical
significance of miR-1269b in GC and to further
explore the mechanism of miR-1269b and
MELLTS3 in regulating the malignancy of GC cells.

Methods and materials
Clinical samples

Forty-three pairs of GC tissues and adjacent tissues
from GC patients receiving radical gastrectomy in
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Renmin Hospital of Wuhan University were stored
in liquid nitrogen immediately after surgical resec-
tion for further analysis. All of the GC specimens
were histopathologically confirmed. All patients had
not undergone preoperative radiotherapy or che-
motherapy, and had not taken targeted therapies
before the surgery. This study, with signed informed
consent, was accomplished under the approval and
guidance of the Ethics Review Board of Renmin
Hospital of Wuhan University.

Cell culture and transfection

293 T cell, human normal gastric mucosa
epithelial cell line GES-1 and human GC cell
lines (NCI-N87, SNU-16, AGS and HGC27)
were available from the American type culture
collection (ATCC; Manassas, VA, USA).
Notably, the cells were cultured in DMEM
with 10% fetal bovine serum (FBS; Gibco,
Grand Island, NY, USA) and 100 U/mL peni-
cillin and 0.1 mg/mL streptomycin (Sigma, St.
Louis, MO, USA) with 5% CO, at 37°C.

MiR-1269b mimic (miR-1269b), mimics control
(miR-NC), miR-1269b inhibitor (miR-1269b-in),
inhibitors control (miR-in), empty plasmid
(Vector), pcDNA3.1-METTL3 (METTL3), small
interfering RNA (siRNA) targeting METTL3 (si-
METTL3) and its negative control (si-NC) were
obtained from GenePharma (Shanghai, China).
NCI-N87 and SNU-16 cells were transfected with
Lipofectamine 3000 reagent (Invitrogen, Carlsbad,
CA, USA). 48 h later, cells were immediately col-
lected for the subsequent study.

Quantitative real-time PCR (qRT-PCR)

Total RNA was extracted from tissues and cell
lines by TRIzol reagent (Invitrogen, Carlsbad,
CA, USA) according to the instructions. RNA
was reversely transcribed into c¢DNA by
PrimeScript RT kit (TaKaRa, Dalian, China).
Generally, SYBR Premix Ex Taq (Takara,
Dalian, China) was adopted to perform qRT-
PCR on an ABI 7500 Fast Real-Time PCR
System (Applied Biosystems, Foster City, CA,
USA), with U6 and B-actin as endogenous
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Table 1. Primers for qRT-PCR.

Genes

Primers

miR-1269b

RT primer: 5K8-GTCGTATCCAGTGCAGGGTCCGAGGTGCACTGGATACGACCCAGTAGC-3X

F: 58-TGCGCTGGACTGAGCCATGC-3'
ué F: 5K-TGCGGGTGCTCGCTTCGGCAGC-3X
R: 5K-CCAGTGCAGGGTCCGAGGT-3'

METTL3

F: 5M-AAGCTGCACTTCAGACGAAT —3K

R: 5K-GGAATCACCTCCGACACTC -3K

B-actin

F: 5X-TGAGAGGGAAATCGTGCGTGAC-3’

R: 5K-AAGAAGGAAGGCTGGAAAAGAG-3'
Abbreviation: F stands for forward; R stands for reverse; RT stands for reverse transcription.

of miR-1269b and METTL3, and
method was used for obtain the relative

expression levels. The primer sequences are
detailed in Table 1.

controls
7—AACT

Cell counting kit-8 (CCK-8) assay

After transfection, the cells (5 x 10° cells/well)
were subsequently inoculated into 96-well plate,
and 10 pl of CCK-8 (Beyotime Biotechnology,
Shanghai, China) reagent was loaded into the
well at the 127, 24™, 48", 72"! and 96" h, and
further incubated for 2 h. Ultimately, the optical
density at 450 nm was recorded by a microplate
reader.

Wound healing assay

NCI-N87 and SNU-16 cells were inoculated in
a 6-well plate. After the cell confluency reached
about 90%, a scratch was created with a 200 uL
pipette tip and the floating cells were washed
with PBS. Then, DMEM without FBS was loaded
to the plate. An inverted optical microscope
(x200) (Nikon Eclipse Ti Microscope, Tokyo,
Japan) was adopted to monitor the wound at 0
and 24 h.

Transwell migration and invasion assay

Cell migration and invasion were examined by
transwell chambers (8 puM pore size, Costar,
Cambridge, MA, USA). Generally, transwell
chambers pre-coated with Matrigel (Corning,
Corning, NY, USA) were used for the invasion
assay, but in migration assay, Matrigel was not

used. About 5 x 10* cells were suspended in
200 ul of serum-free medium and dripped into
the upper chamber. In the lower chamber,
600 pl of medium with 10% FBS was added,
and then the cells were cultured at 37°C and
5%CO, for 24 h. Transwell chambers were
immediately removed, and the cells remaining
in the upper chamber were gently wiped off
with a cotton swab. The migrated and invaded
cells fixed with methanol for 10 min were
stained with 0.1% crystal violet solution for
40 min. 5 fields (x200) were randomly selected
under the microscope, and cells were photo-
graphed and counted.

Dual-luciferase reporter gene assay

The wild type (WT) fragment of METTL3 3X-UTR
containing miR-1269b binding sequence was
cloned into pmirGLO vector (Promega, Madison,
WI, USA) to construct METTL3-WT. Then, the
target-binding sequence between METTL3 and
miR-1269b was mutated, and the mutant type
(MUT) fragment was cloned into pmirGLO vector
to construct METTL3-MUT. METTL3-WT or
METTL3-MUT and miR-1269b mimics or miR-
NC were accordingly co-transfected into NCI-N87
cells with Lipofectamine 3000. 48 h later, the luci-
ferase activity was probed by the dual-luciferase
reporter gene detection system (Promega,
Madison, WI, USA) as protocols.

Western blot analysis

Cells were lysed by RIPA buffer containing
protease inhibitor (Sigma, St. Louis, MO,



USA), by which the total proteins were har-
vested. Protein extracts were quantified by
bicinchoninic acid kit (Beyotime, Shanghai,
China) and separated by SDS-PAGE, and trans-
ferred to polyvinylidene fluoride membrane
(Millipore, Billerica, MA, USA). The mem-
branes were then blocked with 5% defatted
milk at room temperature for 1 h. After that,
the membrane was firstly incubated with spe-
cific primary antibody at 4°C overnight and
rinsed with TBST, and secondly incubated
with corresponding horseradish peroxidase
(HRP) coupled anti-rabbit secondary antibody
(Sigma, St. Louis, MO, USA) at 37°C for 1 h.
Finally, the bands were subsequently visualized
by enhanced chemiluminescence (ECL) Plus kit
(Beyotime, Shanghai, China) and analyzed by
Image Lab software, with [B-actin as internal
reference. Specifically, the primary antibodies

were purchased from Abcam (Shanghai,
China): anti-METL3 antibody (ab195352,
1:1000) and anti-B-actin antibody (ab8227,
1:1000).

Statistical analysis

SPSS 17.0 software (SPSS, Chicago, IL, USA)
was applied for statistical analysis, with mea-
surement data presented in the form of ‘mean
+ standard deviation’. The difference between
two groups was examined by Student’s ¢ test,
and the difference among multiple groups was
examined by one-way analysis of variance with
Tukey or Dunnett post hoc test. Besides, the
correlation between miR-1269b expression and
METTL3 mRNA expression was assessed by
Pearson correlation analysis. The counting
data were expressed in a contingency table,
and x2 was adopted to analyze the difference
between the two groups. All assays were con-
ducted at least in triplicate. Statistically,
P < 0.05 is meaningful.

Results

This study was designed to delve into the
expression characteristics of miR-1269b in GC
tissues and cells, and to analyze the correlation
between miR-1269b expression and GC
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clinicopathological indicators. Additionally, we
studied how miR-1269b regulated GC cell pro-
liferation, migration and invasion in vitro and
its underlying mechanism. This work verified
that miR-1269b level was reduced in GC tis-
sues. Transfection of miR-1269b mimics sup-
pressed the growth, migration and invasion of
GC cells, while the inhibition of miR-1269b
had the opposite effects. Furthermore, it was
confirmed that miR-1269b participated in
restraining the multiplication, migration and
invasion of GC cells by targeting and inhibiting
METTL3.

The expression and clinical significance of
miR-1269b in GC

By analyzing the microarray dataset GSE93415
(https://www.ncbi.nlm.nih.gov/) in Gene
Expression Omnibus database, we observed
that miR-1269b expression was inhibited in
GC tissues as against normal tissues (Figure 1
A). qRT-PCR uncovered that miR-1269b
expression in GC tissues was markedly lower
than that in adjacent tissues (Figure 1 B).
Relative to normal gastric epithelial cell line
GES-1, miR-1269b expression in four GC cells
was down-regulated (Figure 1 C), suggesting
that miR-1269b may be related to the patho-
genesis of GC. Moreover, compared with
intestinal type, miR-1269b expression was
markedly lower in diffuse type cancer tissues
of GC patients (Figure 1 D). MiR-1269b
expression was lower in GC tissues of higher
clinical stages (Stage III and stage IV) as
against GC tissues of early clinical stages
(Stage I and stage II) (Figure 1 E). MiR-1269b
expression was also lower in T1 GC tissues
compared with T2&3&4 GC tissues (Figure 1
F). Consistently, chi-square test also proved
that low miR-1269b expression was associated
with larger tumor size and lymph node metas-
tasis of GC patients (Table 2).

MiR-1269b inhibits the malignant biological
behaviors of GC cells

We then transfect miR-1269b mimics in NCI-N87 cells
with the lowest expression of miR-1269b, and transfect
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Figure 1. The expression of miR-1269b is inhibited in GC tissues and cells(a) Expression levels of miRNAs in GC tissues
(Tumor) and adjacent normal tissues (Normal) in GSE93415. (b) The expression of miR-1269b in GC tissues and adjacent tissues was
detected by qRT-PCR. (c) The expression of miR-1269b in GC cells and GES-1 cells was detected by qRT-PCR. (d) Difference in the
expression level of miR-1269b between intestinal type GC tissues and diffuse type GC tissues. (e and f) The expression of miR-1269b
in GC tissues with different clinical stage (e) and T stage (f). *P < 0.05, **P < 0.01, and ***P < 0.001.

miR-1269b inhibitors in SNU-16 cells with the highest
expression of miR-1269b, with qRT-PCR verifying the
transfection efficiency (Figure 2 A). CCK-8 assay uncov-
ered that relative to the control, miR-1269b overexpres-
sion repressed the multiplication of NCI-N87 cells, while
miR-1269b down-regulation promoted the viability of
SNU-16 cells (Figure 2 B). Scratch healing assay and
transwell experiment proved that miR-1269b overexpres-
sion significantly blocked cell migration and invasion,
while its down-regulation worked oppositely (Figure 2
Cand D).

METTL3 is the downstream target of miR-1269b
in GC cells

To decipher the hidden mechanism of miR-
1269b in GC progression, we predicted the
downstream target of miR-1269b through
StarBase online analysis database (http://star-
base.sysu.edu.cn/), and found that there was
a binding site between miR-1269b and
METTL3 mRNA 3X-UTR (Figure 3 A). Dual-
luciferase reporter gene assay highlighted that
miR-1269b overexpression could demonstrably
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Table 2. The association of miR-1269b expression with clinicopathological parameters.

Characteristics Number of patients miR-1269b expression X P value
(n = 43) Low (n = 23) High (n = 20)

Gender

Male 24 13 1 0.0100 0.9202
Female 19 10

Age(years)
<61 23 10 13 1.9917 0.1582
>61 20 13 7

Lymph node invasion
Negative 17 5 12 6.5511 0.0105*
Positive 26 18 8

Drinking alcohol
Yes 23 15 8 2.7344 0.09820
No 20 8 12

Tumor size (cm)
<5 14 4 10 5.1804 0.0228*
>5 29 19 10

Differentiation
Well-moderately 15 9 6 0.3926 0.5309
Poorly 28 14 14

Distant metastasis
Yes 26 14 12 0.0034 0.9536
No 17 9 8

Note: * P < 0.05.
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Figure 2. miR-1269b inhibits the proliferation, migration and invasion of GC cells (a) miR-1269b expression in NCI-N87 or
SNU-16 cells transfected with miR-1269b mimics or inhibitors were detected by qRT-PCR. (b) CCK-8 assay was used to evaluate cell
proliferation. (c) The migration ability of cells was evaluated by wound healing assay. (d) The migration and invasion ability of cells
were evaluated by transwell assay. *P < 0.05, **P < 0.01, and ***P < 0.001.
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expression in GC tissues. **P < 0.01, and ***P < 0.001.

reduce the luciferase activity of METTL3-WT in
293 T cells, but that of METTL3-MUT was not
affected significantly (Figure 3 B). qRT-PCR and
Western blot suggested that as against the con-
trol (miR-NC or miR-in), miR-1269b overex-
pression significantly reduced METTL3 mRNA
and protein expressions in NCI-N87 cells while
transfection with miR-1269b inhibitors func-
tioned oppositely in SNU-16 cells (Figure 3
C and D). With qRT-PCR, we also discovered
that METTL3 expression was markedly higher in
GC tissues than that in adjacent tissues (Figure 3
E). The correlation analysis highlighted that
miR-1269b expression was negatively correlated
with METTL3 mRNA expression in GC tissues
(Figure 3 F). Above results implied that miR-
1269b could target METTL3 mRNA 3K-UTR and
negatively regulate METTL3 expression in GC
cells.

MiR-1269b restrains the multiplication,
migration and invasion of GC cells via targeting
METTL3

To probe the role of miR-1269b/METTL3 axis
in GC, we transfected pcDNA3.1-METTLS3,
miR-1269b mimics and miR-1269b mimic
+pcDNA3.1-METTL3 into NCI-N87 cells,
respectively, while si-METTL3, miR-1269b
inhibitor and si-METTL3+ miR-1269b inhibi-
tors were transfected into SNU-16 cells, respec-
tively. qRT-PCR and Western blot uncovered
that pcDNA3.1-METTL3 transfection could up-
regulate the expression of METTL3 in NCI-
N87 cells, and weaken the inhibitory effect of
overexpression of miR-1269b on METTL3
expression; si-METTL3 transfection reduced
METTL3 expression in SNU-16 cells, and the
up-regulation of METTL3 expression caused by
miR-1269b inhibition was partly reversed
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Figure 4. miR-1269b regulates the progression of GC by targeting METTL3 (a) and (b) gRT-PCR and Western blot were used
to detect the expression of METTL3 mRNA and protein after the transfection. (c) CCK-8 assay was used to evaluate GC cell
proliferation. (d)-(f) The migration and invasion ability of NCI-N87 and SNU-16 cells were evaluated by wound healing assay and

transwell assay. *P < 0.05, **P < 0.01, and ***P < 0.001.

(Figure 4 A, B). CCK-8, scratch healing assay
and transwell assay were performed to detect
the role of miR-1269b/METTL3 axis in GC cell
multiplication, migration and invasion. As
against the control, we found that METTL3
overexpression facilitated the malignant biolo-
gical behaviors of NCI-N87 cells, while knock-
ing down METTL3 functioned oppositely in
SNU-16 cells; METTL3 overexpression attenu-
ated the effect of overexpression of miR-1269b
on the malignant biological behaviors of NCI-
N87 cells, while transfection of si-METTL3
weakened effects of miR-1269b-in in SNU-16
cells (Figure 4 C-F). Aforementioned results
highlighted that miR-1269b/METTL3 axis is

implicated in modulating the multiplication,
migration and invasion of GC cells.

Discussion

In the past decades, there has been a lack of highly
sensitive and specific indicators for the diagnosis
and prognosis prediction of GC [17]. In recent
years, the abnormal expression of various
miRNAs in plasma or cancer tissues of GC
patients has been reported, and miRNAs are
expected to become new molecular markers for
the diagnosis of GC [18,19]. Here we discovered
that miR-1269b expression was reduced in GC
tissues and cell lines, and that miR-1269b
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underexpression was associated with unfavorable
pathological characteristics of GC patients, indi-
cating that miR-1269b has the potential to be the
diagnosis and prognosis biomarker of GC.

MiRNA, as an important member of non-
coding RNA family, can inhibit gene expression
by inducing mRNA degradation or blocking trans-
lation [20]. MiRNA, as reported, is implicated in
many biological processes, such as cell cycle pro-
gression, multiplication, apoptosis and metastasis
of cancer cells [21]. MiRNA expression profile is
related to the characteristics of diverse cancers and
can be used for screening differentially expressed
miRNAs [22,23]. Through microarray analysis, we
found that the expression of miR-4636, miR-1298,
miR-4268, miR-4290, miR-1275, miR-148a-3p,
miR-375, miR-943 and miR-665 were down-
regulated in GC tissues, which is consistent with
the previous research findings [9,24-31]. Herein,
we mainly focused on miR-1269b. According to
the previous reports, miR-1269b expression is
raised in cisplatin-resistant non-small cell lung
cancer tissues and cell lines, and can enhance
cisplatin resistance of cancer cells via modulating
PTEN/PI3K/AKT pathway [11]; miR-1269b can
down-regulate SVEP1 expression through PI3K/
Akt signaling pathway, thus expediting the multi-
plication and metastasis of hepatocellular carci-
noma cells [32]. Here, we observed that miR-
1269b expression in GC tissues and cells was
decreased significantly. Functionally, miR-1269b
overexpression inhibited the malignant biological
behaviors of GC cells, and inhibiting miR-1269b
had the opposite effect. Based on our research
results, we concluded that miR-1269b may be
a tumor suppressor in GC.

METTLS3 is first identified as a 70 kDa pro-
tein from HeLa cell lysate [33]. Subsequent
studies have found that METTL3 contains two
domains that bind S-adenosylmethionine
(SAM) and catalyze m6A formation and is of
the activity of independently catalyzing m6A
modification of RNA [34]. In m6A methyl-
transferase complex, METTL3 is a functional
subunit and can form heterodimer with
METTL14 [35]. Reportedly, METTL3 is a vital
regulator in malignant tumors [36]. For

example, METTL3 expression is elevated in
breast cancer tissues and cells and can promote
the multiplication of breast cancer cells and
inhibit apoptosis by targeting Bcl-2 [37];
METTL3 upregulation promotes the metastasis
of colorectal cancer cells through miR-1246/
SPRED2/MAPK  signaling  pathway  [38].
Importantly, the high expression of METTL3
predicts the poor prognosis of GC patients
[16]; another study reports that METTL3 over-
expression promotes GC cell multiplication and
liver metastasis [39]. MiRNA, as reported, is
a paramount regulator of gene expression.
The aberrant expression of miRNAs can induce
expression change of METTL3 [40-42]. For
example, miR-33a blocks the multiplication of
NSCLC cells via targeting METTL3 [40]; miR-
4429 restrains the progression of GC by target-
ing METTL3 to inhibit m6A-caused stabiliza-
tion of SEC62 [42]. In this work, METTL3 was
confirmed to be the downstream target of miR-
1269b in GC cells, and miR-1269b could nega-
tively regulate METTL3 expression at protein
and mRNA levels. We also proved that
METTL3 was highly expressed in GC tissues,
which is consistent with previous studies
[16,39]. Additionally, METTL3 promoted the
malignant biological behaviors of GC cells,
and attenuated the inhibitory effect caused by
miR-1269b  overexpression. These findings
implied that miR-1269b can restrain prolifera-
tion, migration and invasion of GC cells by
down-regulating METTL3. However, as men-
tioned above [11,32], METTL3 is not the only
downstream target gene of miR-1269b. In the
following studies, it is necessary to investigate
whether miR-1269b can regulate the develop-
ment of GC via other mechanism. In addition,
the upstream mechanisms that cause changes
in miR-1269b expression are also worthy of
being explored.

Conclusion

To recapitulate briefly, miR-1269b is in low
expression in GC tissues and cells, and miR-
1269b restrains the multiplication, migration



and invasion of GC cells via targeting
METTL3. Our work elucidate the important
role of miR-1269b/METTL3 pathway in GC
development, which provides possible biomar-
kers and targets for GC.

Highlights

1. MiR-1269b is down-regulated in GC tissues and cells.

2. The low expression of miR-1269b is related to larger
tumor size and lymph node metastasis of the patients.

3. MiR-1269b inhibits GC cell proliferation, migration and
invasion by targeting METTLS3.

Contribution of authors

Conceived and designed the experiments: WGD, JK;
Performed the experiments: JK, XH, WGD;
Data analysis: JK, XYZ, ML;
Drafted the manuscript: JK;
Reviewed and revised the manuscript: WGD, JK.
All authors read and approved the final manuscript.

Interests of competing

The authors declare that they have no competing interests.

Statement of Ethics

In this study, collection of gastric cancer tissue samples and
adjacent tissue samples were reviewed and approved by the
Ethics Review Board of Renmin Hospital of Wuhan
University. All protocols of experiments were in line with
the Declaration of Helsinki.

Data Availability Statement

The data used to support the findings of this study are
available from the corresponding author upon request.

Acknowledgements

We thank Hubei Yican Health Industry Co., Ltd. for its
linguistic ~assistance during the preparation of this
manuscript.

Disclosure statement

No potential conflict of interest was reported by the authors.

BIOENGINEERED (&) 1159

ORCID

Weiguo Dong

http://orcid.org/0000-0002-3872-3461

References

1]

(10]

(11]

(12]

Bray F, Ferlay ], Soerjomataram I, et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries.
CA Cancer ] Clin. 2018 Nov;68(6):394-424.

Verma R, Sharma PC. Next generation
sequencing-based emerging trends in molecular biol-
ogy of gastric cancer. Am ] Cancer Res. 2018 Feb 1;8
(2):207-225.

Ding L, Zhao Y, Dang S, et al. RNA circ-DONSON
facilitates gastric cancer growth and invasion via NURF
complex dependent activation of transcription factor
SOX4. Mol Cancer. 2019 Mar 28;18(1):45.

Allemani C, Weir HK, Carreira H, et al. CONCORD
Working Group. Global surveillance of cancer survival
1995-2009: analysis of individual data for 25,676,887
patients from 279 population-based registries in 67
countries (CONCORD-2). Lancet. 2015 Mar 14;385
(9972):977-1010.

Takahashi RU, Prieto-Vila M, Hironaka A, et al. The
role of extracellular vesicle microRNAs in cancer
biology. Clin Chem Lab Med. 2017 May 1,55
(5):648-656.

Small HK. RNAs are raising big expectations. J Natl
Cancer Inst. 2009 Jun 16;101(12):840-841.
Rupaimoole R, Slack FJ. MicroRNA therapeutics:
towards a new era for the management of cancer and
other diseases. Nat Rev Drug Discov. 2017 Mar;16
(3):203-222.

Hu S, Zheng Q, Wu H, et al. miR-532 promoted gastric
cancer migration and invasion by targeting NKDI. Life
Sci. 2017 May 15177(15-19). DOI:10.1016/j.
1£s.2017.03.019.

Zhao L, Xue M, Zhang L, et al. MicroRNA-4268 inhi-
bits cell proliferation via AKT/JNK signalling pathways
by targeting Rab6B in human gastric cancer. Cancer
Gene Ther. 2020 Jun;27(6):461-472.

Kong XX, Lv YR, Shao LP, et al. HBx-induced MiR-
1269b in NF-kB dependent manner upregulates cell
division cycle 40 homolog (CDC40) to promote pro-
liferation and migration in hepatoma cells. ] Transl
Med. 2016 Jun 27;14(1):189.

Yang W, Xiao W, Cai Z, et al. miR-1269b Drives
Cisplatin Resistance of Human Non-Small Cell
Lung Cancer via Modulating the PTEN/PI3K/
AKT Signaling Pathway. Onco Targets Ther.
2020 Jan 7;13:109-118. .

Meyer KD, Jaffrey SR. The dynamic epitranscrip-
tome: N6-methyladenosine and gene expression
control. Nat Rev Mol Cell Biol. 2014 May;15
(5):313-326.


https://doi.org/10.1016/j.lfs.2017.03.019
https://doi.org/10.1016/j.lfs.2017.03.019

1160 J. KANG ET AL.

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

Deng X, Su R, Feng X, et al Role of
N6-methyladenosine modification in cancer. Curr
Opin Genet Dev. 2018 Feb;48:1-7.

Zhou Y, Yin Z, Hou B, et al. Expression profiles and
prognostic significance of RNA N6-methyladenosine-
related genes in patients with hepatocellular carcinoma:
evidence from independent datasets. Cancer Manag
Res. 2019 May 1;11:3921-3931. .

Choe J, Lin S, Zhang W, et al. mRNA circularization by
METTL3-eIF3h enhances translation and promotes
oncogenesis. Nature. 2018 Sep;561(7724):556-560.

Yue B, Song C, Yang L, et al METTL3-mediated
N6-methyladenosine ~ modification  is  critical ~ for
epithelial-mesenchymal transition and metastasis of gastric
cancer. Mol Cancer. 2019 Oct 13;18(1):142.

Shimada H, Noie T, Ohashi M, et al. Clinical signifi-
cance of serum tumor markers for gastric cancer:
a systematic review of literature by the Task Force of
the Japanese Gastric Cancer Association. Gastric
Cancer. 2014 Jan;17(1):26-33.

Ji B, Huang Y, Gu T, et al. Potential diagnostic and
prognostic value of plasma long noncoding RNA
LINCO00086 and miR-214 expression in gastric cancer.
Cancer Biomark. 2019;24(2):249-255.

Zhu XL, Ren LF, Wang HP, et al. Plasma microRNAs
as potential new biomarkers for early detection of early
gastric cancer. World ] Gastroenterol. 2019 Apr 7;25
(13):1580-1591.

He L, Hannon GJ. MicroRNAs: small RNAs with a big role
in gene regulation. Nat Rev Genet. 2004 Jul;5(7):522-531.
Li Q, Wu X, Guo L, et al. MicroRNA-7-5p induces cell
growth inhibition, cell cycle arrest and apoptosis by
targeting PAK2 in non-small cell lung cancer. FEBS
Open Bio. 2019 Nov;9(11):1983-1993. .

Lu J, Getz G, Ea M, et al. MicroRNA expression pro-
files classify human cancers. Nature. 2005 Jun 9;435
(7043):834-838.

Necula L, Matei L, Dragu D, et al. Recent advances in
gastric cancer early diagnosis. World ] Gastroenterol.
2019 May 7;25(17):2029-2044.

Tang J, Hu Y, Zhang C, et al. miR-4636 inhibits tumor
cell proliferation, migration and invasion, and serves as
a candidate clinical biomarker for gastric cancer. Oncol
Lett. 2021 Jan;21(1):33.

Zk Q, Liu N, Sf Z, et al. MiR-1298 expression correlates
with prognosis and inhibits cell proliferation and inva-
sion of gastric cancer. Eur Rev Med Pharmacol Sci.
2018 Mar;22(6):1672-1679.

Qian Y, Wu X, Wang H, et al. MicroRNA-4290 sup-
presses PDK1-mediated glycolysis to enhance the sen-
sitivity of gastric cancer cell to cisplatin. Braz ] Med
Biol Res. 2020 Apr 17;53(5):€9330.

Mei JW, Yang ZY, Xiang HG, et al. MicroRNA-1275
inhibits cell migration and invasion in gastric cancer by
regulating vimentin and E-cadherin via JAZF1. BMC
Cancer. 2019 Jul 29;19(1):740.

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

Bao C, Guo L. MicroRNA-148a-3p inhibits cancer pro-
gression and is a novel screening biomarker for gastric
cancer. ] Clin Lab Anal. 2020 Oct;34(10):e23454.
Kang W, Huang T, Zhou Y, et al. miR-375 is involved
in Hippo pathway by targeting YAP1/TEAD4-CTGF
axis in gastric carcinogenesis. Cell Death Dis. 2018 Jan
24;9(2):92.

Abdi S, Zamanian Azodi M, Rezaei-Tavirani M, et al
Differentiation of H. pylori-negative and positive gastric
cancer via regulatory network analysis. Gastroenterol
Hepatol Bed Bench. 2020;13(2):161-167. Spring

Wu KZ, Zhang CD, Zhang C, et al. miR-665 Suppresses the
Epithelial-Mesenchymal Transition and Progression of
Gastric Cancer by Targeting CRIM1. Cancer Manag Res.
2020 May 15;12:3489-3501. .

Chen L, Liu D, Yi X, et al. The novel miR-1269b-regulated
protein SVEP1 induces hepatocellular carcinoma prolifera-
tion and metastasis likely through the PI3K/Akt pathway.
Cell Death Dis. 2020 May 5;11(5):320.

Bokar JA, Shambaugh ME, Polayes D, et al. Purification and
cDNA cloning of the AdoMet-binding subunit of the
human mRNA (N6-adenosine)-methyltransferase. RNA.
1997 Now;3(11):1233-1247.

Leach RA, Tuck MT. Expression of the mRNA
(N6-adenosine)-methyltransferase S-adenosyl-
L-methionine binding subunit mRNA in cultured
cells. Int ] Biochem Cell Biol. 2001 Oct;33(10):984-999.
Wang X, Feng J, Xue Y, et al. Corrigendum: structural basis
of N6-adenosine methylation by the METTL3-METTL14
complex. Nature. 2017 Feb 9;542(7640):260.

Lin S, Choe J, Du P, et al. The m(6)A Methyltransferase
METTL3 Promotes Translation in Human Cancer
Cells. Mol Cell. 2016 May 5;62(3):335-345.

Wang H, Xu B, Shi J. N6-methyladenosine METTL3
promotes the breast cancer progression via targeting
Bcl-2. Gene. 2020 Jan 5;722:144076. .

Peng W, Li ], Chen R, et al. METTL3 promotes metas-
tasis of colorectal Cancer via miR-1246/SPRED2/
MAPK signaling pathway. ] Exp Clin Cancer Res.
2019 Sep 6;38(1):393.

Wang Q, Chen C, Ding Q, et al. METTL3-mediated
m6A modification of HDGF mRNA promotes gastric
cancer progression and has prognostic significance.
Gut. 2020 Jul;69(7):1193-1205.

Du M, Zhang Y, Mao Y, et al. MiR-33a suppresses prolifera-
tion of NSCLC cells via targeting METTL3 mRNA. Biochem
Biophys Res Commun. 2017 Jan 22;482(4):582-589.

Wei W, Huo B, Shi X. miR-600 inhibits lung cancer via
downregulating the expression of METTL3. Cancer
Manag Res. 2019 Feb 1;11(1177-1187). DOI:10.2147/
CMAR.S181058.

He H, Wu W, Sun Z, et al. MiR-4429 prevented
gastric cancer progression through targeting
METTL3 to inhibit mé6A-caused stabilization of
SEC62. Biochem Biophys Res Commun. 2019 Oct
1;517(4):581-587.


https://doi.org/10.2147/CMAR.S181058
https://doi.org/10.2147/CMAR.S181058

	Abstract
	Introduction
	Methods and materials
	Clinical samples
	Cell culture and transfection
	Quantitative real-time PCR (qRT-PCR)
	Cell counting kit-8 (CCK-8) assay
	Wound healing assay
	Transwell migration and invasion assay
	Dual-luciferase reporter gene assay
	Western blot analysis
	Statistical analysis

	Results
	The expression and clinical significance of miR-1269b in GC
	MiR-1269b inhibits the malignant biological behaviors of GC cells
	METTL3 is the downstream target of miR-1269b in GC cells
	MiR-1269b restrains the multiplication, migration and invasion of GC cells via targeting METTL3

	Discussion
	Conclusion

	Highlights
	Contribution of authors
	Interests of competing
	Statement of Ethics
	Data Availability Statement
	Acknowledgements
	Disclosure statement
	References



